The interest ofsocial scientists in dental health and dentistry is a recent development. It may be helpful to explain briefly this recent application of social to dental science. Sociology itself, although of fairly long standing as an academic discipline, has only in the last ten years or so gained in strength and respect among other disciplines to an extent sufficient to push out its frontiers of enquiry beyond the classical fields of poverty and social deprivation.2
The growth of the welfare state and, in particular, the foundation and development of the National Health Service provide the social scientist, interested in levels of health and patterns of treatment, with an extensive and growing field for study. In recent years also it has become less difficult to obtain grants for projects by research teams comprising the skills of social, medical and dental science; the Nuffield Provincial Hospitals Trust is currently supporting some eighty research projects in the medical and, now, also the dental field (Nuffield Provincial Hospitals Trust 1961) .
The social services as we know them to-day were fashioned substantially in the years following the Second World War, although they evolved from foundations going back over most of this century. For perhaps as long as ten years after the war the social and economic situation in this country continued to be dominated by shortages, particularly of goods but also of services, and on the whole the consumer and user did not trouble to ask critically how satisfied he was; it was, in economic terms, a seller's market. So far as the National Health Service was concerned, the 'Therhelp ofProfessor R D Emslie, Guy's Hospital Dental School; Dr P J Holloway, London Hospital Dental School; and Mr N D Richards, Nuffield Provincial Hospitals Trust Dental Survey Unit, in comment on this paper, is gratefully acknowledged The first chair in sociology in this country was created at the London School ofEconomics and Political Science in 1907 question heard most frequently in the 1950s was not so much what it was achieving but how much it was costing (Committee of Enquiry into the Cost of the National Health Service 1956). The medical and dental professions have, of course, at all times critically examined the conditions under which they were striving to provide high standards of health-care for the nation. It is only in recent years that the user ofservices has become the focus of certain types of enquiry and that questions about the social services are asked from the point of view of the individual and the family. In many spheres the national scene has become a consumer's market and the user has become more critical of the range and quality of services available. A stage has been reached in the development of the health services where the interests and techniques of the social scientist can help in analysis of the present structure and in the shaping offurther plans.
Lastly, and perhaps most important; two factors specific to dental health and dentistry have encouraged the interest of social scientists: (1) The increase in the already widespread prevalence of dental caries in children since the last war has emphasized the seriousness of the dental problem on the national scale.' (2) Dentistry is itself increasingly concerned with an examination of its strengths and weaknesses, its achievements and problems, and more generally seeking to define its role in society.
My interest in dental research in this country started in 1960 when I joined Professor C A Moser and Miss K Gales at the London School of Economics for a survey of data on dental healtli and the dental services. An earlier occasion, however, might be cited as a first, minor exercise in sociodental research. In 1956, during a study of patterns of living in Nigerian villages, including an assessment of health and nutrition levels, I noted the condition of teeth and gums in Nigerian schoolchildren. There was about one dentist for 'There is some evidence that in the last year or two the rate of increase has been slowed or hglted, although at very high levels:of prevalence every 1 or 2 million people and so the chance of finding one for this village study was remote. However, Professor Emslie has since carried out a highly expert study of periodontal conditions in Nigeria (Emslie 1963).
In 1959, Sir Wilfred Fish suggested to the Nuffield Foundation the setting up of a factfinding commission on all major dental matters in this country. This proposal was probably encouraged by the Survey of Dentistry carried out in the United States at that time (American Council on Education 1961). As a first step the Nuffield Provincial Hospitals Trust sponsored, in the summer of 1960, an exploration of available data on dental health and the dental services in this country (Moser et al. 1962 ). This assessment of dental data by three social scientists might perhaps mark the beginning in this country of social dentistry as a recognized part of university research.1 It is not without significance that, while social dentistry has as yet only a slender foothold at the university level, we have had for some years university departments or research units of social medicine or of social and preventive medicine.
The Role ofthe Social Sciences The social sciences cover a large range of related though rather different fields of social, economic, political, psychological and historic study. As in the natural sciences, a distinction throughout can be drawn between theoretical and applied fields of work. Although social theories are diverse and often contradictoryas indeed is human natureapplied social science has made appreciable strides in recent years through various developments in social survey technique. In this method a human population becomes a laboratory for the testing of social hypotheses or at least for the gathering of data which might help to explain previously defined social problems.
Compared with the natural sciences the techniques and tools of social field research are exceedingly primitive. A population is selected for study, and if large, a sample is drawn from which information is gathered, generally by personal interview in the respondents' homes. Although the design and analysis stages which envelop the central field survey have become technically sophisticated, in the field we rely on the competence of interviewers, on the co-operation of the public and on the reasonable truthfulness of the answers to a diverse range of questions. The situation is totally unlike the laboratory bench, over which the experimental scientist can exercise a very high, ' A distinction should be recognized between social dentistry (in which dental health and the dental services are examined in their social context, both in research and teaching) and socialized dentistry (in which certain dental facilities are made available free or at reduced cost to the public or sections of the public, through an allocation by government of national income) though not complete, degree of control. Nevertheless this social survey, door-to-door method shows promise of providing valuable data in the dental field. By taking the enquiry to the population, on a random basis, we are able to contact the user and the non-user of the health services; this would clearly not be possible by a study confined to dental practices or to a sample from a Local Authority or hospital clinic.
Assessment ofAvailable Data
Before such a sociodental field survey could be planned to the best effect, it was appropriate to ascertain what was already known about dental health and the dental services (Moser et al. 1962 ).
Dental Health
We found no comprehensive statistics showing the numbers of people in this country suffering from dental illness. Closest to a general population coverage were the data derived from the Survey of Sickness, which the Government Social Survey conducted for the General Register Office from 1944 to 1952 (Registrar General 1955 . This survey provided information on the prevalence of different illnesses, in so far as the respondents were aware of them; all types of dental ill-health were classed together. No comparable survey has been carried out since, though a strong case exists for at least a periodic survey of the general public to ascertain prevalence patterns of the more common forms of disease; some data on dental disease would then again become available as part of the general picture.
We found very little data on the prevalence of dental disease in adults. The statistics produced by the Dental Estimates Board show the extent of treatment, not the extent of ill-health, and cover only thosewho gofortreatmentin theGeneral Dental Service. Children are, appropriately enough, better served in dental statistics than adults. Important data are available from the base-line studies and evaluation of results in trial areas of the fluoridation of water supplies. The age ranges covered were 3-15 years in some areas, and 3-11 years in others. The results confirm dramatic reductions in the incidence of caries in areas where fluoridation of the water was at the rate of 1 p.p.m. (Bransby & Forrest 1958 , Ministry of Health 1962b .
A wider geographic coverage, though a narrower age range, was involved in surveys of schoolchildren carried out under the School Dental Service in seven Local Education Authority areas, in 1948, 1953 and 1958. The age groups were 5-6 years and 12-13 years. While the samples were not chosen by strict statistical method, the authorities were asked to choose schools providing a cross-section of the school population. The results are well known and have given rise to very serious concern. Between 1948 and 1958, for the 5-year-olds, the average number of decayed, missing and filled (DMF) teeth increased from 4'3 to 5 7, with a decrease from 21-7% to 12-8% of children with no DMF teeth; for the 12-year-olds, the increase in DMF teeth was from 2-9 to 5 5, with a decrease from 19-2 % to 5 0 % of children with no DMF teeth (Ministry of Education 1960, p 39) . There are no comparable statistics for children (or adults) seen under the General Dental Service.
Important specialized surveys have included the work of Lady Mellanby and her colleagues on London 5-year-old children, and by Professor Slack and his colleagues (Mellanby et al. 1951 , Slack 1955 , Slack & Martin 1958 . Several of these surveys were made possible through cooperation by a number of Dental Schools. Some data are available on the dental conditions of young adults from surveys carried out by the Armed Forces (Milne 1961 , Starkey 1962 ). There is not space here to discuss other, local and specialized dental surveys; scant socio-economic information is, however, available from such work on the populations examined. The increasing and, I submit, necessary attention now given to dental epidemiology in this country was appropriately marked by a Preliminary Conference on Dental Epidemiology held in November 1962 at the London Hospital Medical College Dental School.
The comparatively few sources of data on prevalence are almost exclusively of dental caries; there has been even less enquiry into the prevalence of malocclusion and periodontal disease. Rare examples are a study of malocclusion among Sheffield schoolchildren (Gardiner 1956 ) and a survey on gingival health in English schoolchildren (James et al. 1960) ; but the extent of malocclusion and of periodontal troubles, however familiar to the individual dentist, cannot be estimated accurately from published data.
There are again no adequate data from which tooth mortality at different ages and the total number of denture wearers can be determined. It must be a cause for serious concern, however, that in 1961 the General Dental Service supplied 14,500 dentures to children under 15 years (Ministry of Health 1962a, p 61); a further 14,096 pupils were supplied with dentures under the School Dental Service' (Ministry of Education 1962, p 239) . Treatment Data on dental treatment, however, are very extensive, particularly in the General Dental Service. Privately paid treatment, whether given by dentists in the Service or those working entirely outside it, does not appear in any of the statistics.
Data on treatment in the General Dental Service show a vast and ever-increasing amount of work carried out by the profession, and also indicate a trend towards more conservative work. For example, in 1961, there were 12,257,445 full courses of treatment, with a further 2,007,742 emergency treatments, giving a total of 14,265,187. A large, and rising proportion of the courses are for persons under 21 years; in 1961 this proportion was 44% (Ministry of Health 1962a, p 59 ).
An analysis of the total cost of treatment shows that, in 1961, 46-1 % of fees were accounted for by fillings in permanent teeth, 25.0% by the provision of dentures, and the remaining 28-9 % by all other items. It is remarkable that types of treatment referring to periodontal conditions amount to only 5 3 %; of this, 5 1 % refers to scaling and gum treatment in adults, and 0 2 % to prolonged gum treatment (Ministry of Health 1962a, p 212) . I find it difficult to reconcile this treatment pattern with the statement that in middle-aged adults periodontal conditions become a greater cause of tooth loss than caries.
The ratio of filled to extracted permanent teeth varies greatly in different parts of the country: in 1958 it was 3 f1 :1 in London and the South East, but 0-9:1 in the Northern Region and in Wales (Ministry of Health 1960) . To what extent such differences are due to the uneven distribution of dental manpower, to the incidence of disease or to attitudes to dental treatment one cannot say without more information. In all, there are still plenty of extractions. In 1961, 10,617,000 permanent teeth were extracted, including 728,000 permanent teeth extracted from children under 15 years; these figures refer to the General Dental Service' (Ministry of Health 1962a, p 61) .
The mass of data on treatment in the General Dental Service has, however, serious drawbacks. From these data we know nothing about people who do not go to the dentist or pay for their treatment privately and we have no indication of any social or economic characteristics of the patients, by which this enormous volume of treatment could be analysed. Moreover, and this is their greatest weakness, all these data refer to courses of treatment and cannot be analysed in terms of individuals. Twelve million courses might refer to twelve million people having one course, or six million having two courses in a year; no doubt the true figure falls in between. Whatever intermediate figure is assumed, one cannot say from the official statistics to what extent the previous year's volume of treatment,was given to "It would be interesting to express these figures as rates per 1,000 'A further 417,317 permanent teeth in schoolchildren were exchildren at risk; but from what age is a child at risk for the supply tracted in 1961 in the School Dental Service (Ministry of Educaof dentures? tion 1962, p 239) the same persons. Over the period of the General Dental Service there is no clear picture of the proportion of the nation that has received treatment. It is particularly disappointing that no attempt has been made by the Ministry of Health to assess the effect, on the dental health of the nation, of the vast amount of treatment; indeed it should be at least as important to evaluate the achievements of the Service and the profession as to seek any shortcomings. We also examined data on the Local Authority services and the hospital service. It is widely accepted that Local Authority services fall short of meeting the needs of the populations they were designed to serve. What is less clear is the size of the gap by which the combined facilities of the Local Authorities, the hospital service, the General Dental Service and ofprivately paid treatment fall short of the nation's treatment needs; accurate assessment of this gap would require not only good statistics on the numbers treated, but also on the true prevalence of dental illness.
The records of the School Dental Service show that in 1961, 3,777,044 schoolchildren were inspected out of a total school population of 7,042,873. Two out of every three children inspected required treatment-; of this group 51-3 % actually received it (Ministry of Education 1962, p 239 ). If prevalence of dental disease in those not inspected was similar to the inspected mouths, the proportion of those needing treatment who received it through the School Dental Service was about 27 5 %. Many children not treated in the School Dental Service presumably went instead to the general dental practitioner, possibly because he had become the family dentist. This development has implications for the dental curriculum in the Universities and it may be found appropriate for every dental school to have a children's department.
Much that would be of interest is missing in the statistics on the School Dental Service; we are told nothing about the children, not even their sex or age, let alone type of school and social family background.
We found no comprehensive data in this country on visits to the dentist, such as are provided, in great detail, in the United States National Health Survey (U. S. Department of Health, Education and Welfare 1960). The American data are of considerable interest to the social scientist, since the volume and pattern of dental visits are analysed by age, family income and education of family head. A direct comparison of the American data with conditions in this country is not, however, possible because the cost of obtaining dental treatment is very different in the two countries.
A recent report on 'Family Needs and the Social Services' includes some information on visits to the dentist by members of families with children under 16 years (Political and Economic Planning 1961) . Someone in 95 % of such families had been either to the general dental practitioner or the Local Authority service since the start of the National Health Service; some 83 % of those interviewed were satisfied with the last treatment received, but when interpreting such findings it may be appropriate to remember that some people are never satisfied. So far no data are available on visits to the dentist by the general population.
We found no central organization in this country with complete responsibility for dental health education. Five bodies are in fact concerned with it: the General Dental Council, the British Dental Association, the Oral Hygiene Service, the Ministry of Health, and the Central Council for Health Education.
The most important comment on dental health education is, however, its marked increase through a number of local campaigns and in other ways in the last two or three years. The greatest. research difficulty is now probably to evaluate the results of this education. In looking ahead one can see a great challenge to the health educator in informing the public of the benefits to dental health of the controlled fluoridation of water.
Attitudes of the general public to dental health and treatment are of obvious importance in their influence on oral hygiene, on the training in oral hygiene given by parents to children, and on the pattern of visits to the dentist. Social and economic factors are likely to play an important role in deciding who becomes a patient and how frequently he attends for check-up and treatment. Different sections of the population are likely to regard dental health as having different importance and to accept varying degrees of dental fitness as meeting their needs. We found no direct data on these matters. Some indication of the public's attitude to dental health is provided by demand for treatment. Of particular significance was the undoubted increase in this demand upon the introduction of the National Health Service. When charges to the patient were introduced in 1951-2 that demand was reduced, but with diminishing effect as time went on. At the other end of the scale are the attitudes of persons prepared to pay privately for all dental treatment, and those who pay added charges through the General Dental Service for treatment more expensive than permitted; these latter cases numbered 5,087 in 1961; it is remarkable, however, that the Ministry of Health refers to such treatment as 'clinically not necessary' (Ministry of Health 1962a, p 59) .
The relationship between clinical need, actual demand and available supply of dental treatment is complicated and available data are not suffi-cient for a thorough analysis. Perhaps the only safe generalizations at present possible are (1) that demand for treatment is certainly less than clinical need and occurs often only after long delay; (2) that demand is affected not only by the availability of treatment but also by its cost to the patient. It also appears that clinical need is not always a precise term, for examplewith some types of malocclusion.
An appreciable number of courses of treatment (7 % in 1961, i.e. about 860,000) are not completed by the patient (Ministry of Health 1962a, p 59) . It would be interesting to know the reasons, and to compare the attitudes of a sample of these patients with a sample of those who attend for complete courses. Social factors might help to explain the difference.
Generally speaking it appears that the public takes dental illness for granted to an extraordinary degree (Moser et al. 1962, p 25) . However, the total dental effort devoted to research and prevention appears small when compared with the total effort on treatment; to some extent then the dental profession might also be said to take dental disease for granted.
Research
There has been little general review of dental researchWin this country, so that its overall direction and the main lines being pursued do not stand out clearly to the non-dentist. A periodic general review of dental research would certainly be valuable; perhaps it is not being attempted because those best fitted for this task are extremely busy men in the dental profession. It would be particularly interesting to know the extent to which the results of dental research reach the dental practitioner. Perhaps one should also emphasize yet again how very seriously dental research is handicapped by shortages of manpower, space, equipment and other facilities. Yet despite all manner of shortage and difficulty, great strides in dental research have taken place in the past decade. When we attempted to review the dental scene in 1960, we omitted to set the present picture into a time sequence, and so failed to describe notable advances in the last ten or twenty years.
The establishment of a National Institute for Dental Research has been discussed on other occasions. Money for dental research is still scarce, though it is often said that good research workers are still scarcer, possibly because there is no defined research career structure. For some years perhaps all available resources will have to be allotted to existing departments and the new schools already planned. Nevertheless I look forward to the day when it will at last become possible for this country to have its National Institute for Dental Research. 18 Facilities should also be provided for the practitioner to take part in the research structure. This would have particular merit in the study of the dentist-patient relationship, a field where the sociologist and psychologist might offer helpful contributions.
Dental Education
We also reviewed data on dental schools. This is not a field where the social scientist can offer a special point of view. I am impressed, however, by the force of discussion in some schools, to the effect that what is taught to the dental student cannot readily be put into practice under the National Health Service. This assertion has serious implications for the dental health of the nation and the standards and aims of the dental profession; I would suggest then that the evidence should be carefully weighed. One of the factors helpful to the further development of dentistry might well be a closer understanding, a greater sense of unity, between the practitioner, the specialist, the researcher and the teacher.'
Manpower
Lastly we studied data on the dental services, with emphasis on the question of manpower. The sociological view is probably more concerned with the uneven distribution of manpower, regionally and by types of service, than with the overall shortage of dentists. In 1961, London and South Eastern Region had 3,200 persons per dentist in the General Dental Service; while the Northern Region had 6,000, and the North Midland Region, and also Wales, had 6,400 persons per dentist (Ministry of Health 1962a, p 213) . Inequalities of this order must affect dental health and patterns of treatment. The inequalities are even greater in the Local Authority services. In Westmorland there are 2,600 children per School Dental Officer, yet in Leicestershire the figure is 26,000 children (Ministry ofEducation 1962, p 228) .
Many of the Local Authority services are well below strength. It is of great social concern that the services specially designed for mothers and their infants and for schoolchildren should be so short of even their present, ill-defined, staffing targets. In 1961, the equivalent of 1,069 full-time dental officers were responsible for more than 7,000,000 children in State maintained schools (Ministry of Education 1962, pp 176, 239) . Since one session a week is usually allotted to the Maternity and Child Welfare Service, 97 dental officers are nominally responsible for the dental health of all children under 5 years and expectant or nursing mothers. This situation is allowed to 'Professor Roberts has reminded the Section how often some of these diverse roles are filled by the same person, even if, between London and the Provincial Schools, there are some interesting differences in the pattern (Roberts 1963) exist in the country which rightly takes pride in leading the world with its National Health Service. A great proportion of the work in these priority groups must fall on the general practitioner. National and regional targets for dental manpower can be determined accurately only with reliable data on the prevalence of all dental diseases in all age groups, and with a fuller understanding of the factors that determine demand for treatment. These questions need extensive study.
The Future ofSocial Dentistry The conclusions to our first report pointed to certain proposals for further research (Moser et al. 1962, p 54) . The Nuffield Provincial Hospitals Trust accepted one of these proposals, for a coordinated survey of dental health and the dental services, in local areas, and agreed to sponsor a two-year project, provided a team could be formed in which dental and social research workers could join their skills. Earlier this year such an opportunity occurred through the co-operation and courtesy of Professor G L Slack and the London Hospital Medical College, where we have now assembled a Dental Survey Unit.
Relations between the dental profession working in the National Health Service and the Ministry of Health have been difficult over much of the time since the start of the Service. There has been a good deal of enquiry and not every dental practitioner will be enthusiastic about a further survey. It is a serious comment then that feelings of dissatisfaction and disappointment in the profession may jeopardize our research, which yet aims to provide information helpful to the longterm development of dentistry.
Some of the research data required for a fuller understanding of the role of dentistry in the community could be provided by the profession. We are not at present planning such an approach because the dental practitioner is a very busy man and rather unlikely to find time for the often tedious details of survey work. It is also very difficult to ensure uniformity in reporting. All the same it may prove possible one day to carry out collaborative research in which a number of practitioners make use of the facilities of a university dental survey unit. Such joint endeavour might also help the academic dentist to a more sympathetic understanding of the problems in general practice.
What developments are possible in social dentistry? In a two-year survey, we can at best find answers to some of the more pressing questions on dental health and the dental services. While the results are confidently expected to be of direct interest and help to the dental profession, it is hoped to carry out more extensive sociological analyses. A complete understanding of the rela-tionship between the dentist and his patient, and of the role of dentistry in the community, demands a comprehensive study of social factors pertinent to the dental scene. Further constructive research can certainly be carried out. We may stand only at the beginning of a long, rewarding journiey.
If social dentistry has a role to play and a future to face where are the men to do the work? In the long run it would be unwise to rely on the availability of social scientists with a keen interest in dentistry. Some method of encouraging the supply of trained research men is needed. At present I enjoy the generous help and advice of Professor Slack and dental colleagues in several dental schools. Yet I am greatly troubled by my very incomplete understanding of dental matters; I should probably stop survey work and go to dental school for a year or two. I think, however, the right approach is to provide postgraduate study facilities for the qualified dentist, in sociology, psychology, social survey techniques and epidemiology. With a few trained men the research effort could have continuity. These men could introduce the teaching of social dentistry at the undergraduate level. The dentist would gain a fuller appreciation of his role in the community and of the relationship between him and his patients. The community might gain a dental service more highly integrated with its needs. There would no longer be need or temptation for a social scientist without a dental qualification to dabble in dental survey work.
